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ethylamine. The mixture was heated to the boil for 10 hr and then the 
ethanol and the excess of diethylamine were distilled off. The residue 
was dissolved in water and acidified. The neutral reaction products 
were extracted with ether and the aqueous solution was saturated with 
sodium carbonate�9 The organic bases that separated out were extracted 
with benzene, giving 0.25 g (0.7 raM) of VIII in the form of crystals 
deliquescing in the air; after washing with petroleum ether, mp 114- 
124 ~ C. Found, ~0: N 14.19. Calculated for CzlHa4N402, %: N 14.97. 
Dihydrochloride of VIII, crystals rapidly deliquescing in the air. Found, 
%: C1 18.22, 16.11. Calculated for CztI-h4N4Oz, %: C1 15.84. Dipie- 
rate of VIII, mp 238-239 ~ C (from ethanol). Found, ~0: N 16.31, 
15.04. Calculated for CzlI-h4N4Oz'2C~H3(NOz)sOH, %: N 16.82. 

N-(1,2,5-Trimethylpiperid-4-yl)suifanilamide. With cooling, 11.4 
g (0.048 mole) of p-acetamidobenzenesulfonyl chloride was added in 
portions to 5.3g g (0.038 mole) of I in 20 ml of pyridine. The reaction 
was accompanied by pronounced heating and resinification. The mix- 
ture was diluted with water and the oil that floated to the top was ex- 
tracted with benzene�9 The benzene was distilled off and the residue 
was treated with 100 ml of 6~ caustic soda solution and heated at 
100 ~ C for 1.5 hr. Then the solution was acidified and the neutral re- 

action products were extracted with ether. The aqueous solution was 
treated with sodium carbonate and ether. The ethereal extract yielded 
1.73 g (0.006 mole) of IX in the form of white crystals with mp 191- 
193 ~ C (from acetone). Found, %: N 14.09, 13.98. Calculated for 
C14kla~NaOzS, ~o: N 14.14. 
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2- Methyl, 4- methyl, and 2- bromo derivatives of 9- amino- 8- nitro- 
acridine and of 9-(7-diethylamino-13-hydroxypropylamino)-8-nitro- 
acridine, and a number of intermediates in their synthesis, have been 
obtained. 

It i s  known tha t  a l k o x y - s u b s t i t u t e d  9 - a m i n o - 6 - n i t r o -  

a c r i d i n e s  p o s s e s s  a n t i m i c r o b i a l  a c t i v i t y  [1, 2]. At the  
s a m e  t i m e ,  d e r i v a t i v e s  of 9 - a m i n o - 6 - n i t r o a c r i d i n e  

c o n t a i n i n g  o t h e r  s u b s t i t u e n t s  have  b e e n  s t u d i e d  i n a d e -  

qua t e ly .  It a p p e a r e d  of i n t e r e s t  to s y n t h e s i z e  f o r  b i o -  

l o g i c a l  t e s t s  s o m e  of i t s  m e t h y l  a n d b r o m o d e r i v a t i v e s .  

The  s y n t h e s i s  was  c a r r i e d  out in the  f o l l o w i n g  way: 
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The d i p h e n y l a m i n e - 2 - e a r b o x y l i c  a c i d s  ( V - V I I ) w e r e  

o b t a i n e d  by  the U l l m a n  r e a c t i o n  f r o m  2 - e h l o r o - 4 - n i -  
t r o b e n z o i c  ac id  (I) and the a p p r o p r i a t e  a r y l a m i n e s  

(o -  and p - t o l u e n e s  and p - b r o m o a n i l i n e )  ( I I - IV) .  The 
a c i d s  V - V I I  w e r e  c y e l i z e d  by t r e a t m e n t  wi th  p h o s p h o -  

r u s  o x y c h l o r i d e  in c h l o r o f o r m  into the  9 - c h l o r o - 6 - n i -  

t r o a e r i d i n e  d e r i v a t i v e s  (XI -XI I I )  o r  9 - ( y - d i e t h y l a m i n o -  

/ ? - h y d r o x y p r o p y l a m i n o ) -  6 - n i t r o a c r i d i n e  s X I V - X V I .  

C o m p o u n d s  V - X V I  ( s e e  tab le )  have  b e e n  o b t a i n e d  

f o r  the f i r s t  t i m e ,  wi th  the  e x c e p t i o n  of 4 ' - m e t h y l - 5 -  

n i t r o d i p h e n y l a m i n e - 2 - c a r b o x y l i c  ac id  [3]. The 2-  

m e t h y l ,  4 - m e t h y l - ,  and 2 - b r o m o  d e r i v a t i v e s  of 9 - ( y -  

d i e t h y l a m i n o - ~ - h y d r o x y p r o p y l a m i n o ) - 6 - n i t r o a c r i d i n e  
(XIV-XVI)  w e r e  i s o l a t e d  in the  f o r m  of the  d i h y d r o -  

c h l o r i d e s ,  wh ich  a r e  r e a d i l y  s o l u b l e  in w a t e r .  A c c o r d -  
ing to p r e l i m i n a r y  r e s u l t s ,  t h e i r  a n t i b a c t e r i a l a e t i v i t y  

i s  h i g h e r  than  tha t  of the  c o r r e s p o n d i n g  m e t h o x y  d e -  
r i v a t i v e s  [2]. The b i o l o g i c a l  t e s t s  w e r e  c a r r i e d  o u t b y  

I. Yu. Kholupyak  u n d e r  the  d i r e c t i o n  of O. V. Chuiko. 

E X P E R I M E N T A L  

Diphenylamine-2-carboxylic acids (V-VII). A mixtm'e of 0.15 
mole of 2-chloro-4-nitrobenzoic acid, 0.3 mole of the required aryl- 

amine (o-toluidine, p-toluidine, or p-bromoaniline), 30 g of potas- 

sium carbonate, and i g of copper powder was heated in 160 ml of 
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n-amy1 alcohol* at 160 ~ C for 5 hr. The alcohol and the excess of 
amines were distilled off with steam and the solution was boiled with 
carbon, filtered, and brought to neutrality with concentrated HC1. The 
precipitate was separated off, washed with water, dried, and crystal- 
lized. 

9-Chloroaeridine~ (VIII-X). A mixture of 0.02 mole of the appro- 
priate diphenylamine-2-carboxylic acid (V-VII), 5 ml of phosphorus 
oxychloride, and 15 ml of chloroform was heated in the water bath 
until dissolution was complete (2-6 hr) and then for another 30 min. 
The chloroform was distilled off in vacuum and the residue waspoured 
into a mixture of ice and ammonia,  after which the precipitate was 
separated off, washed with water, and dried in vacuum over caustic 
potash. 

9-Aminoaeridines (XI-XIII). With stirring, 1 g of the appropriate 
9-chloroaeridine VIII-X was dissolved in 3 g of phenol at 70* C, and 
0.5 g of finely-ground ammonium carbonate was added in portions. 
Stirring was then continued at 120" C for 1 hr. The mixture was cooled 
and treated with 10o]o caustic soda, and the precipitate was separated 
off, washed with water, and extracted with boiling 5~ acetic acid. 
The acetic acid filtrate was made alkaline with 10o]o NaOH, and the 
precipitate was fiItered off, washed with water, dried andcrystallized. 

Dihydrochlorides of t he2 -me thy l ,  4-methyl ,  and 2-bromo deriva- 
tives of 9-(y-dimethylamino-8-hydroxypropylamino)-6-nitroaeridine 
(XIV-XVI). With stirring, 5 mM of the appropriate 9-chloroacridine 
VIII-X was dissolved in 6 g of phenol at 70* C, and 6 mM of y-di-  

ethylamino-•-hydroxypropylamine was added dropwise. The temper- 
ature was raised to 90-95" C and the mixture was stirred for another 
2 hr. Then it was cooled, dissolved in absolute ethanol, and treated 
with ethanolic HC1 solution until the reaction to Congo Red was acid 
and then with dry ether. The solvent was decanted off and the oil that 
had separated was washed with ether and dissolved in water. The aque- 
ous solution was made alkaline with ammonia, and the precipitate was 
separated off and dried in vacuum over caustic potash. The dry sub- 
stance (one of the bases XIV-XVI) was dissolved in absolute ethanol 
and the solution was made alkaline with ethanolie HC1 and diluted with 
dry ether. The precipitate was separated off, washed with ether, dried 
in vacuum, and crystallized. 

R E F E R E N C E S  

1~ E .  A.  S t e c k ,  J .  S. B u c k ,  a n d  L .  T .  F l e t c h e r ,  

J .  A m .  C h e m .  S o c . ,  79 ,  4 4 1 4 ,  1957 .  

2. A .  K .  S u k h o m l i n o v ,  V. P .  M a k s i m e t s ,  a n d  V. 

A.  R u z h n i k o v ,  K h G S  [ C h e m i s t r y  of  H e t e r o c y c l i c  C o m -  

p o u n d s ] ,  4,  302 ,  1968 .  

3.  F .  M i e t z s c h ,  H. M a u s s ,  a n d  Jo K l a r e r  (L G. 

F a r b e n i n d u s t r i e  AG) ,  G e r m a n  p a t e n t  n o .  5 4 7 9 8 3 ,  

1930;  P .  F r i e d l ~ n d e r ,  F o r t s c h r i t t e  d e r  T e e r f a r b e n -  

f a b r i k a t i o n  u n d  v e r w a n d t e r  I n d u s t r i e z w e i g e ,  B e r l i n ,  

18 ,  2 7 9 8 ,  1931 .  

*In the preparation of 4 ' -bromo-5-nitrodiphenylamine-2-carboxylic 17 A p r i l  1 9 6 7  K h a r ' k o v  P h a r m a c e u t i c a l  

acid (VII), n-hexanol was used. I n s t i t u t e  


